The paper examined causality between Private Sector Credit Extension (PSCE) and Economic growth using quarterly data for the period 2000:Q1-2017:Q4, in Namibia. The variables employed were Gross Domestic Product (GDP), Private Sector Credit Extended, Broad Money Supply (M2) and lending rates. The study tested for stationarity in order to determine the order of integration. Furthermore, a co-integration test was conducted on different sets of variables to establish the long run relationship. Granger causality test was also conducted to establish the direction of the relationships between the variables. The results for the stationarity test showed a combination of different orders of integration. The co-integration test revealed a stable long-run relationship among the variables. The Granger causality test results revealed one-directional causality running from PSCE to GDP. Therefore, one can conclude that that change in private sector credit extended can help predict economic growth.
Introduction
The capability of economic growth is usually used as a yardstick in gauging economic performance. Economic growth is explained as an increase in the real Gross Domestic Product (GDP) of a country (Gerber, 2009) . A rise in real GDP simply means an increase in factor inputs used in the production process by businesses (Ashipala and Haimbodi, 2003) . Since the attainment of independence in 1990, there has been positive growths in the Namibian with the exception of 1993 were negative growth was experienced. This was due to diamond production cuts in response to De Beers stockpiling (Sherbourne, 2010) . In addition, Namibia has constant economic growth for total production in real GDP terms ever since 1990. The annual growth rates experienced between 1996 and 2000 were between 3.2% and 4.2% respectively (Central Bureau of Statistics [CBS], 2000) . Thus, economic growth rate for the 18 years has averaged a positive growth rate of 5%. However, for the years 2004 and 2006, Namibia recorded the highest growth rate of 12.3% and 7.1%, respectively.
The high growth rate for the year 2004 and 2006 was mainly driven by the diamond-mining sub-sector (CBS, 2000 (CBS, -2007 . The report further mentioned that the years 2001, 2009 and 2016 recorded the lowest growth rates of 1.2%, 0.3%, and 1.1%, respectively. Gerber (2009) defined credit as the money to the borrowers from the lenders. Private Sector Credit Extended (PSCE) in Namibia is credit extended to both businesses and household sectors. There are six types of credit categories, which can be either extended to businesses and household sectors namely: Mortgage loans, Overdraft, Instalment credit, other loans and advances, Leasing and others (Bank of Namibia Annual report, 2015). Private Sector Credit Extended (PSCE) in Namibia showed a fastened pace growth in recent past few years, though reached the highest growth rate of 18.0% on average in 2006. However, as experienced elsewhere in the world, the 2008/2009 financial crisis took its toll on the growth of credit extended. In response, the central bank, Bank of Namibia was cautionary in maintaining an accommodating monetary policy standpoint during 2009 as the economic crisis intensified and further spread.
In particular, the monetary authority reduced the key policy rate, the repo rate to 7% in December 2009 from 10% in December 2008 (Bank of Namibia Annual report, 2009). The reduction in interest rates did not stimulate domestic demand as it was reflected in indicators such as the decelerating of private sector credit extension as well as a fall in motor vehicle sales (Bank of Namibia Annual report, 2009). Thereafter, growth in PSCE picked up at a faster pace as it continued to be in the double-digit (Bank of Namibia, 2015) . Thus, the central bank had increased the key policy twice within a space of four months in 2014 and early 2015. These acts the monetary authorities were aimed at containing the persistence high growth in household credit, specifically overdraft and instalments credit (Bank of Namibia, 2014). The obvious question that follows is whether the rise in the repo rate in containing credit would not depress economic growth.
The working of private sector credit extension has implications for economic growth through financial development. For instance, it is argued that economies with well-functioning banking and financial sector experience faster growth. The reason for this argument is attributed to the ability of better financial systems in alleviating external financing constraints that impede businesses as well as industrial expansion and subsequently growth (Mishkin, 2007) . In other words, this smoothens the credit extension and results in growth. However, others also argue that it is high GDP growth that leads to an increase in demand for credit due to a rise in demand in goods and services (Martynova, 2015) . It is because of this contestation on the causality question between private sector credit and economic growth this study draws its primary interest. Therefore, the objective of the study is to examine the causality among the variables. The paper is structured as follows: the next section presents a literature review. Section 3 discusses the methodology. The empirical analysis and results are presented in section 4. Section 5 concludes the study.
Literature Review
Literature has shown that bank credit availability plays an important part in stimulating economic growth. More so, it has also been shown that economic growth is also essential for growth in credit as demand for goods and services. Thus, according to Yakubu and Affoi (2013) , there is an established fundamental relationship between credit and economic growth through financial intermediation. Thus, credit extension is an important function of financial intermediation that ensures the provision of funds to economic entities that channel them to productive use. That is why Spencer (1977) argued that the involvement of banks in financial intermediation process automatically links credit and GDP growth because it is almost impossible to separate credit from banks. Specifically, banks are creditors to those seeking funds and debtors to those depositing or lending funds. Thus, credit extension by banks is referred to as the borrowing capacity by the banking system in the form of loans provided to an individual, government, firm or organization. It is for this reason; it is argued that credit availability enables the function of financial intermediation to be intact and subsequently spills over to economic growth. Numerous studies have empirically looked at the relationship between credit and economic growth. In Namibia, there are two related studies.
The first study was by Mushendami (2007) who investigated the relationship between financial development and economic growth in Namibia for the period 1993 to 2005 using time-series quarterly data. Time-series techniques such as unit root, cointegration, error correction modelling (ECM) and Granger-causality test approaches were used. The main findings of the study revealed a one-directional causal relationship, running from GDP to financial development variables (private sector credit extended was among those). This suggests that GDP growth stimulates demand for credit in the economy. A second study was conducted by Sindano (2009) who also investigated causality between the two variables similar to that of Mushendami (2007) , for the period 1993 to 2007. The long-run relationship was examined using a cointegration test. Causality among the variables was analysed using the Granger causality test. The findings showed a stable long-run relationship among the variables. The results for the causality test revealed a unidirectional causal relationship running from economic growth to financial development (private sector credit extended was one of the variables). As it is the case with Mushendami's study, this study also implies or advocates for real sector growth to further stimulate demand for credit. From the Asian continent, Mishra, Das and Pradhan (2009) use the vector autoregression to determine the nature of the relationship between credit market development and economic growth in India.
examined causality between bank credit and economic growth. In this study, unit root, cointegration and causality tests were employed on data covering the period 1969 -2013. The findings revealed a onedirectional causality running from domestic credit to the private sector and Bank deposits to economic growth.
Similarly, Okafor, Chijindu and Ugochukwu (2016) employed the Granger-causality test to assess the causality between bank credit and economic growth in Nigeria for the period 1981-2014. Similar to the previous study, the main findings revealed a one-directional causal relationship running from private sector credit and broad money supply to economic growth. This shows that private sector can be used to predict economic growth. Furthermore, these findings affirm the significance and importance of bank credit availability to economic growth. In Jordan, Ananzeh (2016) employed the vector error correction model (VECM) and Grangercausality tests on the dataset for the period 1993 to 2014. The main findings revealed a long-run relationship between real GDP and total bank credit while the Granger-causality results showed unidirectional causality running from economic growth to bank credit at agriculture and construction sectors in Jordan economy. Moreover, the bi-directional causality was witnessed between economic development and bank credit.
Similarly, in selected Middle-East and North African (MENA) countries, Puryan (2017) employed the Grangercausality test to examine the causal relationship between economic growth, banking sector development, and stock market development (SMD) for the period 1988-2012. The Granger-causality results revealed a unidirectional causal relationship running from banking sector development to economic growth. Furthermore, a bi-directional causality between SMD and economic growth was also established and unidirectional causality running from banking sector development toward stock market. In terms of Namibia's literature, the earlier study by Mushendami (2007) and Sindano (2012) have a time lapse in that between then and now a lot might have changed. Thus, it calls for renewed study with more recent data. Most studies that were conducted thereafter only focused on determinants of private sector credit extended. Therefore, the study intends to fill this literature gap.
Methodology
Econometric Framework and Model Specification: In analysing the causal relationship between Private Sector Credit Extended and Economic growth in Namibia, the study followed Akpansung and Babalola (2011) approach. The reason for choosing this approach is based on the fact that when the variables involved are non-stationary but cointegrated, a classic Granger causality cannot be performed because the results will be unreliable (Enders, 2010) . Therefore, causality test is conducted within the VECM framework. Thus, firstly, since the study used the time series data, they will be subjected to a unit root test by employing the Augmented Dickey-Fuller (ADF) and Philips and Peron (PP). Secondly, the study engaged a cointegration test to establish the existence of the presence of the long-run relationship. The presence of the cointegration suggests an estimation of a VECM model and also further suggests a possibility of a causal relationship at least in one direction. Lastly, the Granger causality test was performed in order to establish the direction of the causal relationship. The variables employed in the study were: GDP growth (Y), PSCE growth (Dc), lending rate (L) and Broad money supply, while W is the error correction term. Thus, the VECM model was specified as follows:
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Data Measurements and Data Sources: Quarterly dataset for the period 2000:Q1-2017:Q4 was used. The variables are: Gross Domestic Product growth rate (Y), Private Sector Credit Extended growth rate (Dc), Lending rate (L) and Broad money supply (M2). The period chosen is dictated by availability of data. Particularly, data for the private sector only starts from the year 2000. All the dataset were sourced from the annual and quarterly reports of the Bank of Namibia and National Accounts from Namibia Statistics Agency.
Empirical Results and Findings
Unit Root Test: The initial step was to test for unit root in order to determine the order of integration. In this regard, the Augmented Dicker-Fuller (ADF) and Philips Peron (PP) test statistics were applied to test the presence of unit root. Both trend and intercept were included in the test equations for all the variables using the two test types. Table 1 below summarizes the results. Table 1 report that the variables were non-stationary in level form, except for economic growth (Y) and money supply whose results were stationary in level form. Therefore, all the non-stationary variables in level form were converted to become stationary after differencing them once, meaning they are integrated of order 1.
VAR Stability:
Testing for stability in levels indicated that the VAR is stable in levels, (as can be seen in the graph) this indicates the VAR in level form fulfils the requirement of the stability condition. Note: * implies selection of optimal lag length. Source: Author's computation and values obtained from E-views Table 3 shows the lag length structure and the convergence lag length suggested by the lag length criterion is ones. This is what the majority criterion suggested. However, the suggested optimal lag length is also by the two most commonly followed criterions in literature, the AIC and SIC. Thus, in the presence of cointegration suggest that a VECM model to be estimated from which the Granger causality was derived from. The findings of the study have implications for the operations of the central bank and as well as other agents in the monetary sector.
Cointegration Test
Granger Causality: One of the major usefulness of VAR models is their ability to forecast (predict). Thus, the structure of the VAR model presents the information about a series' or a group of series' ability to predict to forecast other series. If a series, or group of series, is helpful in forecasting another series, or group of series, then is said to Granger-cause (Emecheta and Ibe, 2014) . 
PSCE and Economic Growth:
This means that private sector credit extended can help to predict economic growth in Namibia. The possible explanation could be that when PSCE increased, this an indication of high spending in the economy and thus contributing positively to the economy. Although high demand for private sector credit extended has a positive impact on the economic growth, it is a concern in Namibia because this high demand for PSCE emanated from the household sector and these can become a problem. These findings are same as that of Emechata and Ibe (2014) , that there is an un-directional causal relationship between the PSCE and GDP.
M2 and Economic Growth:
The result indicated that broad money supply could help to predict economic growth. As it was stated earlier, money supply is one of the determinants of domestic claims, hence, domestic claims include the claims on the sectors (this include PSCE) and claims on central government. Therefore, any movement in the broad money can only be caused by; either changes in domestic claims or net foreign assets. This means that for instance if M2 growth increases due to domestic claims this is an indication that economic growth increases too and vice versa. The results revealed that there is no causality between Economic growths and lending rates and vice versa as well as between Lending rates and PSCE.
Conclusion
This study examined the causal relationship between private sector credit extended and economic growth in Namibia using quarterly data from 2000-2017. The study employed the Granger causality test within the vector error correction framework. The study employed other time-series technique such as unit root test, cointegration to examine long-run relationships. Granger causality test was the last test to establish the direction of the relationship between variables used. The results indicate a stable long-run relationship between the variables, with GDP being the dependent variable and the rest, the regressors. The results further indicate that there is a unidirectional causality running from credit growth to economic growth, as well as from broad money supply to economic growth. The study tries to enlighten authorities that PSCE growth is good for the economy but needs to be monitored and as such it is of utmost importance that regulatory authorities constantly.
Monitor developments in credit aggregates on a regular basis as it, not only movements in credit instruments that influence the direction but developments in broad money supply as well. The findings of the study have implications for the operations of the central bank and as well as other agents in the monetary sector. For the Bank of Namibia, the rate of growth in Private Sector Credit Extended is one of the operative variables used to inform monetary policy decision. Against that background, the findings of this study, therefore, have a bearing on the ability of the Bank of Namibia to attain its primary objective maintaining price stability through monetary policy conduct. Therefore, the study recommends that monetary authority to be cautious in controlling credit extension as it serves as a lifeline to further demand for goods and services which is basically stimulation of economic activities and subsequently economic growth.
